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(54) PEELING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method which 
can easily and surely peel a layer to be transferred which 
has a large area, irrespective of its characteristics, 
conditions, etc. 

SOLUTION: On a substrate 10, an isolation layer 20 
made of, e.g. amorphous silicon is formed, and a layer 
40 to be transferred is formed directly or via an 
intermediate layer 30 thereon. A transfer body 60 is 
bonded on the layer 40 to be transferred via an adhesive 
layer 50. The substrate 10 is repeatedly irradiated with 
an irradiating light having high energy, from the rear side 
of the substrate 10. Interface roughness is generated in 
isolation layer interfaces 21 and/or 22, and contact area 
of the interface is reduced, so that the adhesion of the 

isolation layer interfaces 21 and/or 22 is reduced and exfoliation is generated in the 
interfaces. Interface roughness of the isolation layer interfaces 21 and/or 22, i.e., the force 
necessary for exfoliation can be controlled through the irradiation frequency of the irradiation 
light 70. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the imprint method which 
exfoliates and imprints the exfoliation method of a transferred layer, and the transferred layer which 
consists of a thin film like a functional thin film especially to various imprint objects. 
[0002] 

[Description of the Prior Art] For example, in case the liquid crystal display (LCD) using a thin film 
transistor (TFT) is manufactured, it passes through the production process which forms a thin film 
transistor on a transparence substrate by a chemical-vapor-deposition method (GVD method) etc. 
[0003] There are what used amorphous silicon, and a thing using polish recon in this thin film transistor, 
and the thing using polish recon is further classified into what is formed through an elevated- 
temperature process, and the thing formed through a low-temperature process. Flat heat resisting glass, 
quartz glass, etc. tend to break easily, and formation of such a thin film transistor is performed on a 
substrate with big weight. Moreover, heat resisting glass, quartz glass, etc. have very expensive 
enlargement a difficult top compared with usual glass. These defects have been failures when 
manufacturing a large-sized and cheap liquid crystal display. 

[0004] In order to cope with such a problem, the exfoliation method which exfoliates the transferred 
layer which exists through a detached core on a substrate from said substrate is already proposed. 
Exfoliation of a transferred layer can be performed according to the method indicated by JP,10- 
125929,A, and JP,10-125930,A and JP,10-125931,A. 

[0005] However, since the big force is needed for exfoliation of a transferred layer by the above- 
mentioned method, although it is suitable for exfoliation of the transferred layer which has a small area, 
it is difficult to go across the transferred layer which has a big area all over the, and to exfoliate without 
a defect. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the method of not 
doing damage to a transferred layer and realizing exfoliation by the smaller force, in order to enable the 
imprint of the transferred layer formed in the large area substrate. 
[0007] 

[Means for Solving the Problem] In this invention, a detached core which consists of amorphous silicon 
etc. is formed on a substrate, and a thin film device which is a transferred layer is formed on it. For 
example, when forming thin film devices, such as TFT, in the quartz substrate up etc., an interface 
between a detached core, a transferred layer or a detached core, and a substrate has stuck homogeneity 
and a pure and mutual layer strongly on both sides of the above-mentioned interface very much. This 
adhesion force is indispensable in order to form a thin film device on a substrate at stability. 
[0008] On the other hand, exfoliation of said formed transferred layer becomes possible by reducing said 
adhesion force alternatively in said detached core interface formed beforehand. In this invention, a 
method of realizing exfoliation of said transferred layer is offered by irradiating exposure light of high 
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energy twice or more to said detached core interface. By carrying out the repeat exposure of said 
exposure light to said detached core especially, interface granularity is made to produce intentionally to 
said detached core interface, adhesion force is reduced by reducing extremely joint effective area in this 
detached core interface, and it is characterized by realizing exfoliation of a transferred layer. 
[0009] Since a transferred layer is what demonstrates various functions after imprinting it after 
exfoliation and to an imprint object, on the occasion of exfoliation, damage must not join a transferred 
layer. For this reason, it is necessary to choose appropriately a presentation of a protective layer for 
protection of the light source of a presentation and thickness of a detached core, and exposure light and 
energy density, a transferred layer, and/or a substrate etc. Furthermore, exposure luminous energy 
density and a count of an exposure are chosen appropriately, and it is characterized by reducing sharply 
adhesion force in this detached core interface by controlling interface granularity of said detached core 
interface. 

[0010] About a concrete solution method of this invention, it describes in following the (1) - (20). 
[001 1] (1) An exfoliation method characterized by being the exfoliation method which exfoliates a 
transferred layer which exists through a detached core on a substrate from said substrate, irradiating 
exposure light at said detached core, making exfoliation produce in an interface of this detached core, 
and making said transferred layer secede from said substrate. 

[0012] (2) Exfoliation of said detached core is the exfoliation method given in the above (1) 
characterized by irradiating said exposure light twice or more. 

[0013] (3) Exfoliation of said detached core is the exfoliation method the above (1) using a fall of 
adhesion force by making an interface of this detached core produce granularity, and a touch area of said 
transferred layer and said detached core decreasing, or given in (2). 

[0014] (4) Exfoliation of said detached core is the exfoliation method the above (1) using a fall of 
adhesion force by making an interface of this detached core produce granularity, and a touch area of said 
substrate and said detached core decreasing thru/or given in either of (3). 

[0015] (5) Said substrate is the exfoliation method the above (1) characterized by having permeability to 
said exposure light thru/or given in either of (4). 

[0016] (6) Said substrate is the exfoliation method the above (1) characterized by presenting reclamation 
after said exfoliation is completed thru/or given in either of (5). 

[0017] (7) Said substrate is the exfoliation method the above (1) characterized by including a protective 
layer on this surface of a substrate thru/or given in either of (6). 

[0018] (8) Exfoliation of said detached core is the exfoliation method the above (1) characterized by 
being accompanied by destruction of said detached core, or given in (7). 

[0019] (9) Said transferred layer is the exfoliation method the above (1) which is a functional thin film 
or a thin film device thru/or given in either of (8). 

[0020] (10) Said transferred layer is the exfoliation method the above (1) which is a thin film transistor 
thru/or given in either of (9). 

[0021] (11) Said detached core is the exfoliation method the above (1) which has a light absorption layer 
which consists of amorphous silicon thru/or given in either of (10). 

[0022] (12) Said amorphous silicon is the exfoliation method given in the above (11) characterized by 
carrying out phase transition to polish recon by the exposure of said exposure light. 
[0023] (13) said amorphous silicon — hydrogen — more than 2at% — an exfoliation method the above 
(11) which is what is contained thru/or given in either of (12). 

[0024] (14) Said detached core is the exfoliation method the above (1) which has a light absorption layer 
which consists of polish recons thru/or given in either of (1 0). 

[0025] (15) said polish recon — hydrogen - more than 2at% — an exfoliation method given in the above 
( 1 4) which is what is contained. 

[0026] (16) Said detached core is the exfoliation method the above (1) characterized by preventing said 
exposure light's reaching said transferred layer, and damage joining said transferred layer while 
absorbing said exposure light and producing change in this detached core thru/or given in either of (15). 
[0027] (17) Said detached core is the exfoliation method the above (1) characterized by including a 
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protection-from-light layer and/or a reflecting layer which prevent said exposure light reaching to a 
transferred layer thru/or given in either of (16). 

[0028] (18) Said detached core is the exfoliation method the above (1) characterized by control of the 
interface granularity being possible by count of an exposure of said exposure light thru/or given in either 
of (17). 

[0029] (19) Said exposure light is the exfoliation method the above (1) which is laser light thru/or given 
in either of (18). 

[0030] (20) The above (1) whose wavelength of said exposure light is 100-350nm thru/or an exfoliation 
method given in either of (19). 

[0031] (21) The above (1) whose wavelength of said exposure light is 350-1200nm thru/or an 

exfoliation method given in either of (20). 

[0032] 

[Embodiment of the Invention] Below, the exfoliation method of this invention is explained at details 
based on the suitable example shown in an attached drawing. 

[0033] [Production process 1] As shown in drawing 1, a detached core 20 is formed in one side of a 
substrate 10. 

[0034] When irradiating the exposure light 70 later mentioned from the substrate rear-face 1 1 side, as 
for a substrate 10, it is desirable to have the translucency which this exposure light 70 may penetrate. 
Moreover, a substrate 10 has that desirable by which the strain point is constituted from a material more 
than Tmax, when process temperature which forms a detached core 20, the interlayer 30 who mentions 
later, and the transferred layer 40 is set to Tmax. 

[0035] As for a detached core 20, what has a property which produces granularity in the detached core 
interface 21 which absorbs the exposure light mentioned later and this mentions later is desirable. 
Furthermore, what has the property which can control the granularity of the detached core interface 21 is 
more desirable by carrying out the repeat exposure of the exposure light 70. 
[0036] Moreover, when the gas contained in a detached core 20 is emitted by the exposure of the 
exposure light 70 and the emitted gas makes an interface produce an opening, configuration change of 
the detached core interface 21 may be brought about. In this case, it is possible to control the granularity 
of the detached core interface 21 after irradiating the exposure light 70 by the count of an exposure of 
the exposure light 70 and/or the content of a gas element. 

[0037] As a presentation of such a detached core 20, amorphous silicon is mentioned, for example. 
[0038] Amorphous silicon is momentarily fused by the exposure of the light which has high energies, 
such as laser, and in case it solidifies again, it changes to polish recon. Since the grain boundary is 
formed in case amorphous silicon crystallizes, in the detached core interface 21, boom hoisting resulting 
from the grain boundary arises. Furthermore, within the grain boundary and crystal grain, when the 
repeat exposure light 70 is irradiated to the crystallized detached core 20, since the gestalten of melting 
and coagulation differ, the granularity of the detached core interface 21 increases. 
[0039] Moreover, hydrogen may contain to this amorphous silicon. In this case, as for the content of 
hydrogen, it is desirable that it is a more than 2at% degree, and it is more desirable that it is about 2 - 
20%. Thus, if specified quantity content of the hydrogen is carried out, hydrogen is emitted by the 
exposure of exposure light, and the emitted hydrogen will make an interface produce an opening and 
will form boom hoisting in the detached core interface 21 . Furthermore, when the repeat exposure of the 
exposure light is carried out, the hydrogen to contain is emitted gradually and the granularity of an 
interface may increase. In this case, if hydrogen is completely emitted by receiving the exposure of the 
count according to a hydrogen content, change will not be produced even if it carries out the repeat 
exposure of the exposure light after that. 

[0040] Moreover, for example, polish recon can also be mentioned as a presentation of a detached core 
20. 

[0041] Polish recon is momentarily fused like the above-mentioned amorphous silicon by the exposure 
of the light which has high energy, and is solidified again. Since the gestalten of melting and coagulation 
differ within the grain boundary and crystal grain at this time, the granularity of the detached core 
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interface 21 can be made to increase by carrying out the repeat exposure of the exposure light 70. 
[0042] The advantage of adopting polish recon as a presentation of a detached core 20 is a point that 
said Tmax can be set as the temperature more than Tth, when amorphous silicon sets to Tth the 
boundary which carries out phase transition to polish recon. If it puts in another way, the width of face 
of the process temperature at the time of forming the transferred layer 40 can be expanded. 
[0043] For example, when forming a thin film transistor as a transferred layer 40, it becomes possible to 
apply not only a low-temperature process but an elevated-temperature process as the formation method. 
[0044] Although the thickness of a detached core 20 changes with terms and conditions, such as a 
presentation of this detached core 20, lamination, and the formation method, it is desirable to have 
sufficient thickness to absorb the exposure light 70. If the thickness of a detached core 20 is too small, 
the exposure light 70 penetrated without being absorbed by the detached core 20 reaches the transferred 
layer 40, and may do damage to the transferred layer 40. Moreover, if the thickness of a detached core 
20 is too large, even if the energy of the exposure light 70 does not get across even to the detached core 
interface 21 but irradiates exposure light, it may not result in change to an interface at all. 
[0045] For example, a detached core 20 is said amorphous silicon, when exposure light is a XeCl 
excimer laser (wavelength of 308nm), as for the thickness of a detached core 20, it is desirable that it is 
25nm or more, and it is more desirable that it is 50-200nm. 

[0046] The exposure light 70 penetrates this detached core, and a detached core 20 reaches the 
transferred layer 40, is the purpose which prevents affecting this transferred layer, and may contain the 
protection-from-light layer and/or the reflecting layer. 

[0047] [Production process 2] As shown in drawing 2, the transferred layer 40 is formed through an 
interlayer 30 (substrate layer) on a detached core 20. 

[0048] What is in the protective layer which protects physically or chemically the transferred layer 40 
which this interlayer 30 is formed for the purpose of [ various ] formation, for example, is later 
mentioned at the time of manufacture or use, a conductive layer, the protection-from-light layer of the 
exposure light 70 or a reflecting layer, and the transferred layer 40, or demonstrates at least one of the 
functions as a barrier layer which prevents shift of the component from the transferred layer 40 is 
mentioned. 

[0049] In the case of the interlayer 30 who this interlayer's 30 presentation is suitably set up according to 
that formation purpose, for example, is formed between the amorphous silicon as a detached core 20, 
and the thin film transistor as a transferred layer 40, silicon oxide (Si02) is mentioned. 
[0050] Moreover, the production process which forms an interlayer 30 may be skipped and the direct 
transferred layer 40 may be formed on a detached core 20. 

[0051] [Production process 3] As shown in drawing 3, a glue line 50 is formed on the transferred layer 
40, and the imprint object 60 is pasted up through this glue line 50. 

[0052] As a suitable example of the adhesives which constitute a glue line 50, various hardening mold 
adhesives, such as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing 
mold adhesives, and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are 
mentioned. As a presentation of adhesives, what kind of thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 50 is made by for 
example, the applying method, a spin coat method, etc. 

[0053] When using said hardening mold adhesives, hardening mold adhesives are applied on the imprint 
layer 40, after pasting up the imprint object 60 later mentioned on it, said hardening mold adhesives are 
stiffened by the hardening method according to the property of hardening mold adhesives, and the 
transferred layer 40 and the imprint object 60 are pasted up. In addition, unlike the above-mentioned 
sequence, a glue line 50 may be applied on the imprint object 60, and the transferred layer 40 may be 
pasted up on it. 

[0054] Especially as an imprint object 60, it may not be limited but a metal, the ceramics, glass, plastics, 
etc. may be the things of what kind of presentation. Moreover, what especially the configuration of the 
imprint object 60 is not limited, either, but has a plane, the thing which has a curved surface, the thing 
which has * *****, a film, etc. may be what kind of configurations. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2004 



Page5 of 7 



[0055] [Production process 4] The exposure light 70 is irradiated at a detached core 20. The example 
which irradiated the exposure light 70 from the substrate rear-face 1 1 side of a substrate 10 is shown in 
drawing 4. After the exposure light 70 penetrates a substrate 10, it is irradiated by the detached core 20. 
If the exposure light 70 is irradiated by the detached core 20, a detached core 20 will produce change of 
separation of melting, crystallization, recrystallization, degassing, and a dross-inclusion element etc. 
Thereby, as shown in drawing 5, said interface granularity arises in the detached core interface 21. 
Moreover, the interface granularity of the detached core interface 21 can be made to increase by 
carrying out the repeat exposure of the exposure light 70. 

[0056] The exposure light 70 may be irradiated from the transferred layer 40 side according to a 
presentation and property of the transferred layer 40. In this case, even if the transferred layer 40 does 
not receive change at all by the exposure of the exposure light 70 or it changes, it is desirable not to lose 
the property required of the transferred layer 40 after exfoliation or an imprint. 

[0057] As the light source of the exposure light 70, laser light is used suitably. The classes of laser light 
may be what kinds, such as semiconductor laser which used gas laser, such as solid state laser, such as 
ruby laser, an YAG laser, and glass laser, helium-Ne laser, a C02 laser, and an excimer laser, ZnS, 
GaAs, GaP, GaAlAs, etc. as a source of luminescence, of things. Since it is easy to acquire uniform 
energy density distribution by high power, especially an excimer laser, an YAG laser, and a C02 laser 
are used preferably. 

[0058] Moreover, the gestalt of laser oscillation is not cared about [ which gestalt of continuous 
oscillation and a . pulse oscillation, or ], but any configurations, such as a spot exposure and the Rhine 
exposure, are further available for it also about the shape of beam. 

[0059] According to a presentation and property of a substrate 10, a detached core 20, and the 
transferred layer 40, the light emitted from a halogen lamp etc. as the light source of the exposure light 
70, infrared radiation, ultraviolet rays, microwave, etc. can also be used. 

[0060] When the protection-from-light layer and/or reflecting layer which have suitable sufficient 
thickness for a detached core 20 to absorb most exposure most [ all or ] 70 as mentioned above, or are 
contained in a detached core 20 prevent transparency of the exposure light 70, while granularity arises in 
the detached core interface 21, change does not take place to an ihterlayer 30 and the transferred layer 
40 at all. At this time, as shown in drawing 5, the touch area of the detached core interface 21 of a 
detached core 20 and an interlayer 30 decreases greatly, the adhesion force in this detached core 
interface 21 declines sharply, and the exfoliation of a transferred layer of it is attained in this interface. 
Moreover, the transferred layer 40 can be easily exfoliated by the small force, so that the granularity of 
the detached core interface 21 is large. 

[0061] Although drawing 5 describes the case where exfoliation arises in the detached core interface 21 
between an interlayer 30 and a detached core 20, as shown in drawing 6, in the detached core interface 
22 between a substrate 10 and a detached core 20, the same configuration change as the above may 
arise. In this case, it is possible to use how etching etc. removes the detached core 20 adhering to the 
transferred layer 40. By this method, the production process which imprints only the transferred layer 40 
and an interlayer 30 on the imprint object 60 is completed. 

[0062] Moreover, when the adhesion force of the detached core interface 21 and the detached core 
interface 22 is equivalent, the exfoliating interface is limited to neither the detached core interface 21 
nor the detached core interface 22. In such a case, in an interface with the more small adhesion force, 
exfoliation arises among the detached core interface 21 and the detached core interface 22. For example, 
as shown in drawing 7, when a detached core breaks, exfoliation is produced in the interface of the 
arbitration of the detached core interface 21 and the detached core interface 22. In this case, the 
production process which imprints only the transferred layer 40 on the imprint object 60 is completed by 
removing the detached core adhering to the transferred layer 40 by said etching etc. 
[0063] In addition, after unlike the sequence of illustration irradiating the exposure light 70 at a detached 
core 20 and reducing the adhesion force of the detached core interfaces 21 or 22, the imprint object 60 
may be pasted up through a glue line 50, the transferred layer 40 may lengthen after that, and ** may 
perform **. 
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[0064] Reclamation can be presented with it after the substrate 10 after exfoliating takes suitable 
measures, such as removal of the detached core 20 which remains on the surface of this substrate 10. 
Under the present circumstances, the layer from which this substrate 10 and a presentation differ may be 
beforehand formed in the surface of a substrate 10 of the purpose of protecting the surface of the 
substrate 1 0 after reclamation was presented. 
[0065] Next, the concrete example of this invention is explained. 

[0066] (Example 1) The amorphous silicon (a-Si) film was formed in one side of this quartz substrate as 
a detached core using the quartz substrate (1630 degrees C of softening temperatures, 1070 degrees C of 
strain points, about 100% of permeability of excimer laser) with a diameter [ of 100mm ], and a 
thickness of 1.1mm with the reduced pressure CVD method (Si2H6 gas, substrate temperature of 425 
degrees C). The thickness of a detached core could be lOOnm. 

[0067] Next, Si02 film was formed as an interlayer on the detached core with the ECR-CVD method 
(SiH4+02 gas, substrate temperature of 100 degrees C). An interlayer's thickness could be 200nm. 
[0068] Next, the amorphous silicon film of 50nm of thickness was formed as a transferred layer on the . 
interlayer with the reduced pressure CVD method (Si2H6 gas, substrate temperature of 425 degrees C), 
XeCl excimer laser light (wavelength of 308nm) was irradiated from the amorphous silicon film forming 
face side of said quartz substrate at this amorphous silicon film, the amorphous silicon film was 
crystallized, and it considered as the polish recon film. Then, to this polish recon film, predetermined 
patterning was performed and the field used as the source drain channel of a thin film transistor was 
formed. Then, after forming the Si02 gate insulator layer of 120nm of thickness with an ECR-CVD 
method (SiH4+02 gas, substrate temperature of 100 degrees C), the thickness gate electrode (Ta, 750nm 
of thickness) was formed on the gate insulator layer by the.RF-sputtering method. Then, after 
performing predetermined patterning to a gate electrode, by carrying out an ion implantation, using this 
gate electrode as a mask, the source drain field was formed in the self-align target (self aryne), and the 
thin film transistor was formed. Then, the electrode connected to a source drain field and wiring, and the 
wiring connected to a gate electrode were formed if needed, aluminum was used for these electrodes and 
wiring material. 

[0069] Next, ultraviolet curing mold resin was applied on said thin film transistor (about 100mm of 
thickness), ultraviolet rays were irradiated, and resin was stiffened. When a detached core was made to 
produce exfoliation behind, it performed that the thin film transistor itself was destroyed by the stress 
which is inherent in a thin film transistor in order to protect, but this processing is not necessarily 
required, when the adhesion force of a detached core is controlled appropriately. 
[0070] Next, XeCl excimer laser (wavelength of 308nm) was irradiated from said quartz substrate side, 
and the detached core was made to produce interfacial peeling. Irradiated energy density of XeCl 
excimer laser was set into 280 mJ-cm -2, and irradiation time was set to 20ns. In addition, the exposure 
of excimer laser was considered as the spot exposure of 7mmx7mm. 

[0071] Laser radiation was performed on said laser radiation conditions to said quartz substrate which 
formed the thin film transistor through the detached core. The count of an exposure was made into 0 
times, 1 time, and 1 0 times at this time. 

[0072] Then, ultraviolet curing mold resin of the same kind is applied in piles, after pasting up the glass 
substrate used as an imprint object on the field which applied the ultraviolet curing mold resin of said 
quartz substrate, ultraviolet rays were irradiated and it was made to harden them. Then, as shown in 
drawing 7, said quartz substrate and glass substrate (imprint object) were torn off in the interface of a 
detached core and said middle class (Si02), and the thin film transistor and the middle class who were 
formed on the quartz substrate were imprinted to the glass substrate side. 

[0073] The result of having observed the detached core interface 21 after exfoliating to drawing 9 - 
drawing 1 1 with the atomic force microscope (AFM) is shown. 

[0074] As shown in drawing 9, when laser radiation is not performed, the surface of a detached core is 
very gently-sloping, and the average of roughness height of an interface is as small as about 0.3nm. This 
numeric value is equivalent to the average of roughness height of the surface of the interlayer who is a 
transferred layer. 
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[0075] As shown in drawing 10, when laser radiation is performed once, irregularity arises in the inside 
surface of a detached core, and the average of roughness height of an interface increases with about 
0.7nm. 

[0076] As shown in drawing 11, when laser radiation is performed 10 times, the irregularity of about 
0.7nm of averages of roughness height arises on the surface of a detached core like the field which 
performed said laser radiation once. In addition, the density of the projection which has a height of about 
3nm or more increases. 

[0077] On the other hand, after performing laser radiation 10 times, said quartz substrate and said glass 
substrate are torn off, and the result of having observed the interlayer interface 31 shown in drawing 8 
by AFM is shown in drawing 12. In drawing, after repeating laser radiation and performing it, the 
interlayer interface 3 1 is presenting the flat configuration, and it is shown that change does not produce 
laser radiation at all in an interlayer 30 and the transferred layer 40 as a repeat line. 
[0078] Said force required for facing tearing off and tearing off was the smallest in the field which 
performed laser radiation 10 times, and the big force for tearing off in order of the field which 
performed laser radiation once, and the field which did not perform laser radiation was required. It can 
exfoliate easily by reducing the stratum disjunctum interface 21 and an interlayer's 30 adhesion force, so 
that the granularity of the stratum disjunctum interface 21 is large, if it puts in another way. 
[0079] (Example 2) The thin film transistor was imprinted like the example 1 except having made 
energy density of a XeCl excimer laser into 1 100 mJ-cm -2, using a heat-resisting glass substrate as a 
substrate. 

[0080] (Example 3) As an exposure light 70, the thin film transistor was imprinted like the example 1 
except having used the YAG laser. 

[0081] (Example 4) As an exposure light 70, the thin film transistor was imprinted like the example 1 
except having used the C02 laser. 

[0082] The granularity of the stratum disjunctum interface 21 can be made to increase by irradiating 
exposure light 70 by making the stratum disjunctum interface 21 produce interface granularity, repeating 
said exposure and performing it further, as stated above. In addition, when amorphous silicon is used as 
a detached core 20, using a XeCl excimer laser as an exposure light 70, even if it sets the count of an 
exposure as 10 times or more, a change almost equivalent to the case where the count of an exposure is 
10 times appears. If it puts in another way, the count of an exposure has 5 desirable times or more, and 
five - its 10 times are more desirable. On the other hand, an interlayer's 30 surface does not change with 
the existence of laser radiation, or counts. This is exactly because the irradiated laser light is completely 
almost absorbed by the detached core. When [ said ] the exposure light 70 is a XeCl excimer laser and a 
detached core is amorphous silicon, in order to completely almost absorb exposure light and not to do 
damage to the transferred layer 40 similarly, the thickness of the detached core formed with amorphous 
silicon has desirable 25nm or more, and its 50-200nm is more desirable. 

[0083] As mentioned above, when the exposure light 70 is absorbed completely, damage is not done to 
the transferred layer 40 and a detached core 20 makes the interface of a detached core 20 produce boom 
hoisting intentionally, exfoliation of a transferred layer becomes possible easily and certainly by 
decreasing sharply the touch area between a detached core and a transferred layer, and reducing the 
adhesion force of an interface. 
[0084] 

[Effect of the Invention] As stated above, according to the exfoliation method of this invention, it can 
exfoliate easily and certainly irrespective of the property of a transferred layer, and conditions. 
[0085] By controlling the granularity of a detached core interface especially, the force required for 
tearing off can be reduced sharply and application in the transferred layer which has a large area 
becomes easy. Moreover, poor exfoliation can be reduced sharply and the yield of a transferred layer can 
be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 2] It is the cross section showing the production process of thq example of the exfoliation 
method of invention. 

[Drawing 3] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 4] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 5] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 6] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 7] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 8] It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 9] It is the atomic force microscope (AFM) image in which the interface after exfoliation by 
the exfoliation method of this invention is shown. 

[Drawing 10] It is the atomic force microscope (AFM) image in which the interface after exfoliation by 
the exfoliation method of this invention is shown. 

[Drawing 1 1] It is the atomic force microscope (AFM) image in which the interface after exfoliation by 
the exfoliation method of this invention is shown. 

[Drawing 12] It is the atomic force microscope (AFM) image in which the interface after exfoliation by 
the exfoliation method of this invention is shown. 
[Description of Notations] 

10 Substrate 

1 1 Substrate Rear Face 

20 Detached Core 

21 Detached Core Interface Which Touches Interlayer 

22 Detached Core Interface Which Touches Substrate 

30 Interlayer 

31 Interlayer Interface 
40 Transferred Layer 
50 Glue Line 

60 Imprint Object 
70 Exposure Light 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2004 



Page 2 of 2 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] An exfoliation method characterized by being the exfoliation method which exfoliates a 
transferred layer which exists through a detached core on a substrate from said substrate, irradiating 
exposure light at . said detached core, making exfoliation produce in an interface of this detached core, 
and making said transferred layer secede from said substrate. 

[Claim 2] Exfoliation of said detached core is the exfoliation method according to claim 1 characterized 
by irradiating said exposure light twice or more. 

[Claim 3] Exfoliation of said detached core is the exfoliation method according to claim 1 or 2 of using 
a fall of adhesion force by making an interface of this detached core producing granularity, and a touch 
area of said transferred layer and said detached core decreasing. 

[Claim 4] Exfoliation of said detached core is the exfoliation method according to claim 1 to 3 of using a 
fall of adhesion force by making an interface of this detached core producing granularity, and a touch 
area of said substrate and said detached core decreasing. 

[Claim 5] Said substrate is the exfoliation method according to claim 1 to 4 characterized by having 
permeability to said exposure light. 

[Claim 6] Said substrate is the exfoliation method according to claim 1 to 5 characterized by presenting 
reclamation after said exfoliation is completed. 

[Claim 7] Said substrate is the exfoliation method according to claim 1 to 6 characterized by including a 
protective layer on this surface of a substrate. 

[Claim 8] Exfoliation of said detached core is the exfoliation method according to claim 1 or 7 
characterized by being accompanied by destruction of said detached core. 

[Claim 9] Said transferred layer is the exfoliation method according to claim 1 to 8 which is a functional 
thin film or a thin film device. 

[Claim 10] Said transferred layer is the exfoliation method according to claim 1 to 9 which is a thin film 
transistor. 

[Claim 1 1] Said detached core is the exfoliation method according to claim 1 to 10 of having a light 
absorption layer which consists of amorphous silicon. 

[Claim 12] Said amorphous silicon is the exfoliation method according to claim 1 1 characterized by 
carrying out phase transition to polish recon by the exposure of said exposure light. 
[Claim 13] said amorphous silicon - hydrogen - more than 2at% - an exfoliation method given in 
either [ which is what is contained ] 1 1 thru/or 12. 

[Claim 14] Said detached core is the exfoliation method according to claim 1 to 10 of having a light 
absorption layer which consists of polish recons. 

[Claim 15] said polish recon - hydrogen - more than 2at% -- an exfoliation method according to claim 
1 4 which is what is contained. 

[Claim 16] Said detached core is the exfoliation method according to claim 1 to 15 characterized by 
preventing said exposure light's reaching said transferred layer, and damage joining said transferred 
layer while absorbing said exposure light and producing change in this detached core. 
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[Claim 17] Said detached core is the exfoliation method according to claim 1 to 16 characterized by 
including a protection-from-light layer and/or a reflecting layer which prevent said exposure light 
reaching to a transferred layer. _ . 

rClaim 18] Said detached core is the exfoliation method according to claim 1 to 17 characterized by 
control of the interface granularity being possible by count of an exposure of said exposure light. 
rClaim 19] Said exposure light is the exfoliation method according to claim 1 to 18 which is laser light. 
[Claim 20] An exfoliation method according to claim 1 to 19 that wavelength of said exposure light is 

[Claim 21] An exfoliation method according to claim 1 to 20 that wavelength of said exposure light is 
350-1200nm. 
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[0 0 6 2] ^«IB^M21fc^«l^#®22cO^* 

30 ^BSB#®21<^^g|g^®22<0 5^. <fc«9^«^(0 

/h*V^®ld*5t^TPJ«l^^i:So Wx.tf, Hl7{c:^:-r 

mm&M22<Dtt:m<DRMx*mm&±cz><, ^<om^ m 

te^g40tc#*Lfc^«IJS^, mri5^^^>^l^J:9 
^-rscirl-J; tSe^@40co^^rte^60^*i^ 

[0 0 6 3] ft*3, El^NSfffcHS^t), ^g|^20{C 
^*70*raWbT»K«#ffi21*fefa22O**A4:(S 

40 «^tfe<E^Jl40^3l#a^LS:fi 1 oTfc*^*V\ 

[0 0 6 4] MUtSrffofcaoSfilOtt. KS«10(O^ 
ffi^»#f-S»«S20O|»*«<DiB«*^«*j«S Lfc 

ummizm-fzzt ^-e#s G r<os> sfijfflic^ 

^ftrv^t>Av\ 

[0 0 6 5] *«W«)**ttSaii«^o^TKW 

■TSo 

[00 6 6] (JISS^Jl) H^lOOmm, ^$1. lmmcO^ 

so Sffi (&ik&mQX;, 31^1070^:. ^^rv-^u-ifcojg 
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LTMS^y^y (a-Si) BtSrjJffiCVDife (Si 2 H6# 

«s«a*425 , C) ir±D*rtLfc. #8iJioJBiJf: 

II, 100nm£ Lfc 0 

[0067] m^, &mm±\z % ^mmti^xs^mi: 
ECR-cvDfe (siH 4 +o 2 ^f^. mmmmioov,) 

Ufc 0 *mJg<nmm*. 200ron£ L/c 0 

[0068] &u:, tem^mt irxmmso 

nm<7)^SJf V y = ^fflt*«/ECVD«fe (Si 2 H 6 ;tf>V, £fil 

5*aw©**ft^y =»^BW*iffi**fexeci3i*.^ 

Sr^LfCo COOm, ECR-CVDjfe (SiH 4 +0 2 ^f^> - Sfi 
MSlOOt:) Id J: «9 ^i?120nm^SiO 2 y- hlftlHR«r»A 

UH»*y-hWi (Ta, ^J?750nm) *r*ritUfc 0 

sl hlicf^/^^y^§:ii/ci, -(D 20 
T, gal^ (tyV7T7^y) ley-* • KM > 

[0069] mmmmh9>i?x*<D±\^ mtv 

*WtS»»Sr»#U (JBWMlOQiBn) , KAJftfrflRlt 

[0 0 7 0] #:K, XeClai^'>-rU— 9* (jgg308nni) 

tt, 280mJ-cm~ 2 , HB#tB$ Hfct20nsec t Lfc 0 ft*5* a:^ 

[0 0 7 1] »KHSr^LX»ah7^^^S:*fi8L 

L"C. fHttt^fc-CU- 40 

t/lOlHli: L/Co 

[0072] c<a^, mfB^X«o«^tSig!fb9«IB 

(Si0 2 ) t^#ffitc*5t>-C§l#i»W5u WQHKJbfcl* 
td^^Lfc 0 50 
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[0073] ik, mM*rtotz'&<Dftmmft 

E21£. JK"F-m£HtKtt (AFM) KJ:Dm»Lfc:*S*«r 
[0 0 7 4] 09K^-f X 5 K> U-f -HM**fTfrfc 

E^*&a*«*Sl0.3nmt/hSt\ C(7)»fiffL 
[0 0 7 5] 0iOK^-r<t5K, i^— tffiaWSrllelfTo 

£f±&jO. 7n*chii*:-f S 0 

■[0 0 7 61 0111^^-^:51-. t — -9 s — HS*t «: lomfT 

atriau— !f-Bai**iiiifTofe««i:P3« 

[0 0 7 7] if— flB^$:10IlIfTofc«KffiflB 

^3?StR^fl«ria^f7^3£tR*:?l#«^u 081^-*-* 
WJi*B31«:AFMKJ: fmSSL 012K^ O 
0K*5V>"C, R&&f£r«fe9 5gLtTo^K*3V>T 

t>s *raS#®31#i5pffl*^SrSUT*3?), U-if- 

[0 0 7 8] S6IB3I#*^UK»UX, 3l*iU^LKB 
■TS^tt. ^-1fRgJWS:l0IiIfTofeffl«-T?at/hS < , 

tiff, flJ«ISIfffi21(7)ft$^*:#^f5^\ fiJgiS#®2l 
^*MB30<^«*Aj65ffi«StL," PJgi^^Ktr^c^ 

[0 0 7 9] (H^0ij2) S«<b IT, j»fR^7^StR 

mj- cm- 2 <ir Ufc^^HJg^Jl £ |^«K LX, h 9 V 

[008 0] (|^JS^J3) 68^70 fc LT> YAG U-if - 
Sr«v^fcK^f±IUK«li:IPl«KUT, ilh7^ 

[008 1] (^ffi^j4) R8*t*70^ LT, C0 2 lx— J*- 
*r«V^K^|ijat«ii:n«KbT, »lh?^ 

[0 0 8 2] EJLbJK-**: J: 9 K, HBI**70<OflBj»*:fT 5 
w^Ki:(9, ifJ(BtS#ffi21K#a5fiSS:^U«), IE 
K, MIEBa*fS:«IDjSLfT5ci:K<fc!). fJl8fJI#ffi2l 

Mt^yaySrfflv^S^I^ fis^H]^^ioip]J^_h 
KK^ LTt, fi8»leI»:^io|aI<?5»^ t ISIf 

<, 50-lOEJ^j: LV\ ^ttK>(tL, 4>raS30 

^*flBB:u— fFBR**©**. SfctelsKBcKJ; D^b-fS 



(7) 

11 

flfriaraflS, HBl*3t7o^xeci3i^v'-eu— 

[0 0 8 3] ±m<DX 5 I-, »«W20dSfiR»3t70«:^ 
[0 0 8 4] 

[0 0 8 5] m^. 5rffimftffi(D&£ *wm+-& c 4: 
[HB©«*4Bfl] 

[0i] **M<otaj«^fe^iiJ6Woxs*^-t-Wrffiig 
[02] *«o«i(i*ft<Djtit«ora**'t-»ffiia-e 
[133] *»M^f»JI«*ft^ll*«^xa4:^"*-BrffiBI 
[04] *»MofiJK*ife^lS*«|<oxaS:^i-Wrffi|g 30 
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[05] *3§M(Di»l«*fto||Jfi«<DXat^»rffiia 

[06] &mw<nmffixm<Dnmm<Dxm&7f:'tmmm 

[1217] **MO««*fe<^lllfi«<oxa*^-f-»rflSEI 

[08] **w^*«*i*<7)iiii«^xa*^-*-BrBDia 
*mtimum (afm) 

[010] *»flo*|«*ife|: J: 5«l«(oi|iasSr^tll 
iPin**«* (AFM) flrc*>*. 

[Ull] *3gM^PJPK*fetcj;5«««w|!LffiS:^"riR 
?HMMMi (AFM) flrefcft. 

[012] *3tK<DMM%mzl:&Mm&<DRmi:»1rm 

^n^mwM (afm) s. 
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